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1, 1. ho iikib liuFh'iiKui, Ji 



lJi*|Jiirt.iii^iiLal adiiiiniblralDrs net^J a niDdul 1 rauit^wurk upon which 
tV) siructUiL» and hast:; (it?ci i^ioiis lugurdin^ thf5 t- i 1 t?c t ivent' ss and 
cMUrii'ncy ot departmental programs. Such a decisiun netwoL.sJs an 
lihlX'rLant' asset in iti^urtng the sound economical operation oi a 

deparlmen:. .This is <?speci'ally true whenever depart ment^fl adminl s- 
trators are considering the addition ol ne^w programs or personnel, 
or the contemplation ol. placing inore emphasis on research than' 
teaching; or vice versa. ^Fhe same is true even if programs or 
/ i^ersoiiner'are being considered for deletion. The we y - ef3tab I Isbed- 
e^f)noinic t^x)l cost- el tect IvenesiJ an^ilysis can provide an^expi^di- 
I ioi;s aivjjroach to solving auoti an array of problems. . ^ 

^ ■ ' • ' ^ . ^ - . > 

t osl - hi i ec L iv«;iH'SS t\i\a 1 ysi s lor. I-)e^)^ft t i^ n l a 1 Adminlst rat or s/ 

. . ' ♦ ■ - . / * 

• ■ . * ^' * ■ " • 

I:'eparf^ni|-rual hj^da or chal r^wjn , in- inr)s'l situations, do not h^ave 

li. uicuiit ever^-^day dec 1 s Ions invh i ying nfi Ifions^ol ' dcillars. Jhia • 

slill fiMUiifiii the piovinct|^^ol the Kigtu;r iec^uslon of 'university preal 

dents afid^deaiis. HowfVe i, , - dec i sions do have to be^ inade t?ach 'year ^ 

'regarding, il \.nof miHions, thousands ol dollars in "depart uieiita^ 

. ' ^ *^ ' ^ ' ' ' ■ 

funds whicn will ultiuitttely Influence- bg^t spec i t Ic #aci bve^ a 1 1 
output*^' ol a ikjpartnient . An irtvost ruent i f d(.*part mt*nta 1, resource<j 
im^l 'be iitfide be'iort- any pro^raia can ^becohie' bjjth Xperablt* ^nd produc-* 
live, ' ' ^ --i^ . *■ . ' . 
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/\xi ♦•ducat Lonal ifivestmenl , in the departmental setting, is the 
allucation ot current departmental resources, which have alternative 
uses, •'to a departn^i^ntal activity or program whose bt^nelits will 
accrue pver'^thi? tuturt?. These beriel.ii.s derived trom the productive 
etlorts o; a departmt5nt usually take on the lorm ot intangible goods 
and sei^ices. .The actual cost ot the investment with its resu^-tant 
berielits is, econoniicaj.ly 'speaking, thti benetit that could have 
been derived by using the resources in some other -act ivity. Marglin 
"clarii ie*d tht; r,ii lat ionship of benetits and costs by writing: 



Hh* mtfaning oi costs, like*the meaning of ben«?fits, depends 
on tht^ objective: Cost^ and benefits are 8impl7 two sides 
oi the samt> coin. As benefits measure the contribution of 
a programmi* to an objective, so costs meaoure the (Extent to 
which activJ^ties that the V'^^gJ^^'""!*- dlapladeo elsewhere in 
I lie tconoury v;uuld contribute to the objective.^ 

/in educational program i nveiJt raei\^^s justified if the bent^fit.^ 

arit It'ipate-d are greater th/in the cost-s. i'his is, of course, the 

local pt)int ot the search lor an optliitfility (condition for any pro- 

< 

(tuctive activity. It toi lows that co^t- effect iveness analysis is^ 
simply a means- ol. assessing the worth of educational program invest- 
iiient s. It involves the enume rat ion| and evaluation of all relevant 
co^H and bene! its i)Ver a period ot tirw^. For any educational^ 
investment lu be selectt-d over alternative investments, benetits 
should exceed costs, yr as enpressed raatl emat icalTy , — . > 1 . 

A centraT probleiii in the evaluation of educational program in- 
vestmerjts is presenter ;%y their proratiot/ over a period of time. 



lU-neillr, accrue al ditf^re*nt times as do costs once the initial pro- 

i 
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graro investiiienC outlay is iiiadc In cunipiling or sununlng oi both 
benefits and cA)Stb, the analyst niusL es^tab 1 ish .rates of exchange tot- 
benefits at certain periods during their projected duration as well 
^ as for costs. Thesf rates oL exchange will be referred to as the 
discount r^ate "which nust he coupled with an estimated deflation rate 
^or the saa« tinie period because of the anticipated usual decrease 
in'raonetary value. ' ^ 

Benefits' and costs must be weighted in the present and future 
' time periods equally. This is economically justi-fied by two factors 
(L) the opixjrtunity cost, and (2) time preference of capital. Op- 
portunity coat of capital means that a ^given program investment must 
be compared to aUernative ^program* investments having like opportuni 
• ty for yielding^def erred benelits and accumulating deferred casts. 
Time ^jref erence of capital mean^^ that present Benefits to be derived 
/from a program investment are preferred to luture benefits of equal 
value from the same investment. in other .words, discounting of 
benefits in accordance to time preference can be justified on the 
principle of diminishing n^rginal utility, th.i' "from the point ot- 
view of ti.e present , equal increments of benefits are less desirable 
the longer the economy must wait to rpap them," 

In.order'to put fatur-e benefitis and costs on the same level as 
present benefits and costs they must be discounted and deflated in 
order for accurate comparison. Once lut^ore benetits and ^o^^^^^^^^ 
'been discounted and dellated to the lX)int where decisions are being 
made the analyst can then speai^'^ot tht^lfu in terms of the present 



value of .benefits and costs, thus the present" value ol luture bene- 
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£±ts can be definrfd as total luture beriefits of a selected program 

discounted and deflated to present.^ay total benefits expressed in 

current or present vaHic. If i is the interest- rate oi return on 

the given program investiiK»nt , then 1 unit of resource^ invesU^tkthere 

2 

would yield 1+i units ot benefit in 1 year, (1+i) units in 2 yeArs, 
and (1+i)^ units in t years. Inclading a deflation rate in the 
equation would read (l+i+r)^ units of benefits. The same eqtfation 
must be applied to costs as well, 

Thusr~arl)e[ief it to cost ratio caii.be simply expressed 



* u 

where i - the discount rate, r = the dellatlun rate, T = sumination of 
time cycle, B - benefits, and C - costs. 

Tlie 'pi-ecisti ope rat ional sense in which 15^ and C^J^ are ex- 
pressed at jSre^ent value in the equation hasten given. It follows 
that the chosen program investment is jiistified against making an 
equal inveatroen^in that alternative only the discounted and* 

deflated cost C is less than the discounted and' deflated value of 

h 

the benefits B. If the present value of a program investment, dis- ' 
counted and deflated at the rate of return of an alternative course 
considered, falls short ol the cost, it should not be undertaken when 
the economic factors are the sole. consideration; if any investment is 
made in this it shoald be in the alternative program investment route 
with the greater .benef it- cobt ratio. ^ 



It musi be hy|X)thesi zed here that in the above model It Is 
pc^ssible to. achieve thu same benefits at tiach point of time through- 
out the life ol the program inveslnient in order to eliminate erratic 
and unforeseeable outcoim^s. The possibility of uniform outcomes is 
highly likely in real life situat;ioi>a or in actual practice as long 
as management remains ot the san)e quality and no significant differ- 
ence in the' economy Of scale of the program^ Investment occurs. 

It is possible that in some tare situations* both alternative 
program investments being considered may have highly impressive 
benetlt-c'ost ratios. In thls'case the dppoi'tunlty cost criteria 
will rwt pAvide the answer. The solution Co this problem deiHmds^ 
'wholly ui»n the avai labl e "aggregate volume of resources ao compared 
to currt-nt aggregate costs incurred coupled to the valu^ judgment 
of the departmental administrator involved. 

h'hf Economics of Costing 

The aim of cost-U^-'-ctiveness analysis is to 'maximize ^'the 
present value- of all ^enefits- lesa that at all coats, subject to \ 
opeciiied reotraints, In order to determine the ef f ect iveneflo 
ind efficiency ot any departmental program, costs nxist be compiled 
and summed v,rith the same accuracy and care that^is given the compi- 
lation and suumiation of benefits. As in the case of benefits, a 

V 

long run view must be taken in terms of' i ime in that costs are 
■estimated not only for the' prfesent or im.nediate future but also for 
the lif'e-^f the project. All costs directly attributable to th« 
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project raust be included. The cos-t l .ig* procedure involves the. formu- 
lation of estimates tor the three cost areas. of research and develop-' 
roent, investment , . and operating costs. The fitg^regate cost thus de- 
rived from the suraraation of the three Areas raust be discounted and 
deflated so as lo obtain its present value.. 

R fc« D costs are simply those cos'ts incurred during the planning 
stages of the program being apalyzed. This means that all expenses 
incurred during the planning stages should be^included in this cate- 
gory with the exception of sunk costs. Sunk cost<j, or cists expended 
on prior studies^^re not to be included in any way In the compila- 
•tion of costs for cost-ef f ectiven^ss studies. Cost-effectiveness 

subject matter always deals with present and future costs, never 

t 

costs accrued in tb[o past. c 

Investment .and operating costs can be defined aa follows: 

Investment: Capital (orie-time) costs required beyond the 
deyelopraent phase to introduce a new ,capabil ity into oper- 
ational use. 

Operating: The annual costs required to operate and main- 
tain a given capability for an element throughovt its pro- 
jected life or operational use.^ 

One approach to measuring the costs of an educational program 
investment is that of the coating of the economic factors of produSp- 
tion which are reqt^ed in proper proportions before a program's 
operation can commence or cbntinue operations. These factors of 
production are simply termed the input mix. Classical economistisK 
referred to the factors of production as land, labor, capital, and 
entrepreneurship. The factor^ land and entr^epreneurship are now 
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factors ol the input mix, material, labor, capital, and management 
are combined in their proper pro^x^rtions at the right time and place 
in the form Ot a tangible educational program investment, output or 
benefits from the derived program will result. Naturally, optinum 
returns to scale would result if the factors of production could be 
combined in optimal proj[X5rt ions which should bt- the goal of every 
program investment. 

The costs derived trom the concerted operation of the factors 
of production can be simply added tog-ether and discounted and def lat- 
hed for the total aggregate program cost. Functionally, the process 
may be ^represented by the discounted and deflated production func- 
tion for a oimple firm, which may be written as 



where C total aggr£.-gate cobt, I ^ lunction, m material, 1 ~ labor 
c - capital, and e = ent repreneurship or njanagernent . Research and 
developn>ent coots must also, of course, be included in the LonfxjJa ii 
such K U I) cx^8l5 are nut sunk costs, or costs incurred belore the 
investment decision is iwide, fho discount- deL ) at ion rate is the? 
denomir*ator. 

Such itemfzation ot an educational program invostroent ' s c06ts 
io usual practice when departmental administrators lack economic 
training. And; such itemization is. not incorrect. However, if 
econoiuic analytical tools are to be properly utilized- in the iinan- 
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cial decision- niaking process, the educational administrator in the 
role of the economic analyst nxist pursue a tDore complex approach and 
consider costs irOm the opposite end of the production .spectrura- - 
that of output* 

From th^ focal point of output, the three- cost areas of re- 
search and development ,^ Invest roent , and operating costs must be 
estimated. Since research and development and investment costs njuat 
be incurred before the program b.egins operation, their costing is 
focused li§ualiy on the ilrst two to four years. After this, the 
operating" costs continue throughout the projected life and operation 

■ ■ ^\ 

of the program. Thus,. of the three cost areas, operating costs have 



the htgheot degree of sensitivity to program output. 

Operating cost has tx-jo com^xjnents, fixed and variable coat. 
FlKed cost niay be defined as an operating cost wHich does not, 
incrttas^or decrease as the total volume of output increases or 

dec>^reases in the short run period. Variable cost la* that operating 

r 

cost v/riich increases or decreases as the total volume of output 
increaeeo or decreases during a particular period, whether short run 
or lor.g run in duration* ^In conventional accounting ouch costs are 
usually referred to as indirect (fixed or 'overhead') cost and 
direct (variable)- cost. ^ 

' V/hen operating costs are considered as a function of output 
their oenoitlvity to outjnij;: Q can be HiStl eraatically expressed In 
t'erma of the follov^ing cost components of total program operating 
coot C; with A being read as ''the absolute change of": 



0 



Totir program operating cost " C, 0<A(^(/AQ 
total fixed cost ^ ^ K, 0<AF/AQ 

total variable cost - V, 0:^AV/AQ 

Average program operating cost - A*, 0<AA/^Q 
average fixed cost ■ ^ ~ £> 0<A|[/ZiQ 

average variable cost 

These cost comptinents are naturally expressed in terms of a snort 

run period in which fixed costs retain their same accounting value. 

In the long run, economist s. view all co^tC^as varia^e becaase(rhe 

program being analyzed would have encountered^ a change in physical 

scale, thus forcirtg a change even in fixed cost or overhead, fh'or 

cost-ef f ectivtfhess studies a short run period, thus defined, c^ld 

lASt'as long as thirty or forty years, 'or as long as* the program 

maiptains its input roi)t within the confines of its original scale of 

operatlSQns. 

Ihe above operating cost components are related in this manner: 

m n 

^ A — - F + V 

" Q 

- r; V " > 

Q . r-1^ ^ i=r ^ 

In ordur to systemajt leal ly synthesize and.,examine the three cost 
areas, a cost matrix iribd^l may be devised patterned after Figure 1. 
As showny^fTe" cost matrix may be constructed by arraying thip cost 
areas JLto a ^5^-dimen^onal' field consisting of program functions- 
and cAst functions to)be consider^ in the study. Such a cost matrix 
provides a checklist of tlie cost and^system or program functiorls to^ 
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be^^,.-e5hsidered in a study, thus providing, at a glance*, aggregate and 

. > • ■/ ^ ^ 

subaggregate figures identifying l^reas, ol overlap or otoission derived 

through the costing process. ^ A 

Another way of analjfzing cost as a function of output i8\to 

obs,erve the intersection of the total effectiveness or bepef 

(shown in terras of butput) and the total cost cupre, known as the -. > 

break-even point P. A breek-even analysis is of particular impor\ 

tahce to a cost- effectivene^ analysis when the ratio^B of the fixed' 

cost to the vaViable cost are widely different aftong the.' competing 

alternatives. For coraparidTon, consllder two' programs that have the' 

same benefit or effectiveness curve B a^nd also reach th# same total 

program cost Cr The only difference in th$ two programs Is the' ratio 

of fixed (investment) cost F to variable (operating) cpit V, as ahown 

> * . 

in Figure 2.a and fev^ 

Even thougn-'the two programs may have the same' benefit or effec- 
tiveness curve and the k^xm total cost at the same output level, 
thetr break- even points may be widely different. Programs with the 
higher fixed cost therefore would be. relatively less desirable thij-n 
programs hiving the higher variable cost. 

A financing decision may have to be made between renting or ' 
purchasing equipment. The break- even charts cai^ be used to resolve 
thiM pr^fem also. The curves in Figure 2. a and b would maintain 
the same appearance. The break-even ch^t in (a) would represent 
the purchase alternative with its high fixed cost/low variable coat; 
(b) would represent the rental altern<5itlve with the low fixed cost/ 
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high variable cost, • : ■ . ' 

;• , • . ^ . . 

Costing, as well as' the quantification and raeasureraent of bene- 
^ « « . » , 

fits,' remains an art ajcid^ cannot be considered a science, ^Xher^fore,- 

there are no set rules or procedures th^t can be followed in. all * 
case*s which can insure the ^derivation of reliable cost estiifSates, ' 
Only g.eneral*guidelin»s can b^ advanced which of£er basic ingredi- 
ents or elements which if included in' a'study should prqvicfe a basis 
for successful costing. . > » 

The following statements ^re brierf costing guidelines that • , 
should be observed in all cost estimates 'for cost- effect ivenes^ stud- 
ies.^ They should not construed t^o-be totally inclusive inY^on- 
tent because uniqu| costing problems may arise in connection wiD^ 
soro^ analyses. 

1. All .significant costs that might afffict the choice of alter- 
natives should be included in the analysis. AH phases of the lifeV" 
cycfe of a progi^ani should be considered for inc lusion- - research And 
develo'praent , investment, and operating costs. Normally, studies \^ill 



need to include costs for all three phases to make cert|i4n that the 
complete costs' impacts are presented. * ' , 

2. Both variable and fixed operating costs shotild be considered 
a part of the total/program cost and should be Includerd in, the study. 

3. Sunk costs (i. e. , costs which can reasonably be Issumed to 
have been expended prior to the beginning Qf the time period exaqjlned 
in the study) are irrelevant and should l)e excluded.^ 

4 In order to permit proper evaluation and understanding of 
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the\work,^ each study should be f ul l^^^^ocuooented as^to the source, 
techniques, cost-estimating relationshi'^i^^Mid assuraptiohs upedl^to 
develop the costs! Preferably, an individual'^^^st matrix sheet (wee 
Figui^e 1) should also be proyiSed on each program cl^ij^ldered in the 
analysis. , 

3. Costs for cost- effectiveness studies should be discounba^^ 

' ' ^ . •' • 

and deflated. ^ I 

6. The exact quantity of any vg^roposed hardware that would even- 
tually be procured can seldom be completely resolved at the time of 
the study. It is thus desirable that the cost information supplied 
permit estimation of cpsts at various quantities within a leasonable 

•range of passlbility, as excursions- firdra. the cases directly examined 
in the study might^^^prove^ necessary, ^ 

7. The level of detail to which programs ^hou Id be broken down 
and tor which costs are to be displayed depends upon the nature and 
depth of the individual s.udy. The originator of the study should 
specify' in advance the level of detail needed. 

I' ^ 

the Basic Departmental Cost-Ef tectiveness Model Cangtruct 

As conceived in this model, a university department exists in 
order to provide programs for its clients, the students. In turn, 
the sum or aggregation of the several programs of a department con-* 
stitute wl 'aC is usually termed, its curriculum. The cost-ef f ectivg- 
ness model, as constructed, is built with the intentr of evaluating 
only programs. However, with only a few modif ica.tions a departaaent ' a 
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curriculum could be evaluated vla^ the same model construct, la an 
economic context, a department's resources can be classified as fac- 
uljty (including full-time researchers, part-time faculty, and part- 
time teaching- research assistants), administrators (usually only one 
head or chairman), and capital (both working and fixed). These de- 
partmental Resources correspoad to the economic factors of production 
and are referred to as the input mix. Likewise, the students, either 
as graduates of a department's programs or as students who have . 
completed certificate programs administered by the department, are 
considered the product or oi^tput of a. department's programs.^ 

This departmental cost- effectiveness model for program evalua* 
tion is"^ designed with the decision- maker in mind. The departmental 
decision- maker , usually the department head, ' e>:erci set the function 
of choosing among alternative courses of action in order to achievS 
an optimal progra^n mix (curriculum) which in turn should produce an 
optimal output (graduates). This primal function of the department 
head will be referred tu as the 'decision-function'. 

The problem'of this cost- effectiveness at^alysis lies in the 
m 

estimation of the decision functiort^ The defcision function can be 
i# ' 

expressed mathematically as 
* 

D 

where X is that portion of: the output of the departmental program 
that can be expressed in monetary terms, e. , elements that are 

^ ■ ' ■ / ■ ■ ■ 

commensurable In monetary units with coats.* Y la that' portion of 
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departmental output which cannot be measured in monetary terms. C 
represents the aggregate cost of the program's input mix. D repre- 
sents the decision of the department head while: f represents the 
function. 

e decision function of a det)artment ' s administrator is bounded 
by two objectives in a cost- effect iveuess study.' The first objective 
deals with pro^r,^m output, the other with program input. 

1. I^xiralze -•present and terralMl vaj-^u. The obje^ctive is to ' 
^ maximize the value of benefits (outputs) ot the department's progr*^ 

being considered^, The benefits are those that are both current and 
future in attainmentx r 

2. Minimi ze present .and terminal CQst. The oVjective is to. 
minimize Che value of inputs Ccosts of resources)^^j>f the department's 
program. The costs accrue in both present and future periods 6f the . 

. program.' s operation. 

The output of a departmeinf s program can be analy^iod in two 
phases: . ► 

Phase One. The commensurable part, is derived by measuring the 
number of successful- completions of degree and/or certificate plans 
by students enrolled in the program and expressing this figure in 
monetary units which is then compared to pirogram costs. 

Phase Two. The incommensurable part, is derived by using the 
rawNiaturfi oT the number of successful completions of the degree or 
c'ertifjicatj^'^ans ^related to* the program and comparing this figure to 



costs. 
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In the iirst phaae, the number ot cuitipl eL luns oi: degree plans ' 
and cerclllcate programs carifbe (expressed in inoneLary terms by capi- 
talizing the expected lit etiirte incoirje earned by a 1 1 stude(?ts who 
linish the program. This iiguie so derived niust then be compared to 
total costs ol the input mix or resources used in producing the out- 
put. The costing procedure was given in the above section. The 
eltectiveness, and efficiency pf the program's output can be deter- 
mined via these commensurable figures. 

The formula for deriving X or the commensurable part of the 

^decision function is as lollows'. 

m , n T ^ 



— — -.^r 



where 



(i + i+r)"" '\ , (1 + i+r)"" 
t-l ^ ^t=l 



I - starting annual salary . r - annuaL deflation ratti 
plus incremental raises 

annual "income lotegone , m - expected worklife 

i - annual discount rate n - years of stu|fy 
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^ In the second phase, three simple steps can be f oi lo^ed "vvlrte^ ^ 
can illustrate program ,jats iH%*raphi3ii^l form. In step'une, a 
gr^aph can be^drawn showing the number of faculty members connecU^d 
with the program on the abscissa Or horizontal axis and the number of 
• gradual -^s <xi the program on the ordinate or vertical axis. In strp ^ 
. ^ two, still using the. number of faculty members as the denominat-or , 
the costs of the program should be placed on the ordinate axis. In 
1 step three, with information taken from the first two graphs, a 
• ■ third graph can be establiytied which combines the costs on the ordi- 

■ \ .' ■ ■' ^8 ' 

' ' • ' , : i/i / 
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iij^t e axib with the number ot program graduates on the abscissa. 

When all pro^.:rain a 1 1 erriat lve»s wltli :heirv'*^sts and outputs are 
plotted on eacli ot the above graphs in l He same arder as the other ^ 
programs, the (optimal envelo^e'of prograrus 'can bct^spotted at a glance 
simply by observing- the relationship ol the program^ curves to one 
another. 

In like manner, once I he Vommensurab 1 e pliase has been coniple?ted, 
a simple ratio graph can be conWructed which illustrates the rela 
tlimshlp oi the ratios oL the various programs to one aiiother. At 
the saiiie time, maxinum etf ect lvene\ss and minimum cost boundaries can 
be drawn on the graph suriace Illustrating the lower and upper bounds 
ot eltlclency. 

The lollov;lng statements are brl^'Y guidelines that sjiould be 
observed in all departmental program coAt- el'tectiveness studies. 
I'hey shoultl nut t;e coTistru(>d to be' totally Inclusive In content • 
because unltjue probitMUS iikiy ari/.e ^n Ciinn^ct ion with some analyses. 

1, C'oslln^; guidelines as'given In the above section should be 
lolloweil Jn compiling costs* 

2» III urder lo permit proper evaluation and und^-rstanJlng (»l 
the prog L ft in J each study should be tally dt^cumenied as to tlie source, 
techniques, out put - est imat 1 ng relat'lonshlps ami assumptions used to 
quantify or enun)erate program outputs. 

3, Outputs or benef.lts ior cost-el i 'cLiv/*. ss .^tudleis should* !• 
t ii.'i . ed and 1 at eil . 

.i [JDSSlll'le, li#iK?Jlt& and .'o.'iL.S •jiur.ilc/ / ■.>.njj/iit i in loth 
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to imiiensu cable and Incoiiinienaurabl e situations in order to provide a 
check on program evaluation outcomes. 

3, In any study, the entire ana lysl^ should be closely struc- 
tared In light of the decision- function and its two accompanying 
objectives of minimizing total program costs and maximizing total 
program autputs, 

6/ In order to avo:^d bias In a study of alternative progra-ms, 
select only similar programs for comparison, ^tlverse programs that 
have no Input or output data similarities hav^ no direct basis for 
comparison In a cost-effectiveness study. 

7. Cost- effectiveness studies are not to hk construed to be 
substitutes for the value- judgraqnt of the ciepartroental administrator; 
such studies ate only supplements to value judgment,^ 

Summary 

« 

In establishing a ^departmental cost- effectiveness mode]f, the 
tira^Htlonal model was discussed and equipped v^lth a discount and 
delf lation equation for both tenef Its and costal. 

of Costing was examined anS program costing, prAcedurea developed. 

TheiL th. -iuuel construct 'was ^described as It wbs structured around 

the '^decision-function* of the departmental admlVilstrator . . Proce- 

\ * \ 
durea were presented for Its expeditious use. \ 
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^Stephtifi A, Margliri, Publ Ic Invt'^jt lurnl CriU'^la: lU rid It -Cost 
Aim lysis lor P nwd Kconumic Crovth , Cambridge, Mass.: The M. I, 
T. Press, 1967, p. 4b. 

, p. A7. 

Clarll Icat Ion nolo on -li-C or B/C analysis,- By now the rcado 

f 

' iiiay l>aw surmised that benellts and costs relationships can be ana- 
lyzed el'ther tlyrough subtraction or division. In subtraction, li 
costs are subt racted i roni btMictltSj net benellts^ (-^) would be the 
remainder. In division, costs are divided Into benellCs producing a 
ratio. In the niajorlty ol cases, the ratio of benefits to costs Is 
pre i erred over the renialnder ol net bene! Its because ratios give 
siualier and easier to compare figures which are weighted In terms ol 
each .al ternat ive Investment. 

"^A, R, Prest ami K, Turvey, "Cost- Benel It Analysis: A Survey," 
The Kconomic vJournal > '£>ecember, l96b, p. 686, 

1). Brtidley, et , al . , A NeVj Cost Model to Supix^rt Air Force 
1x3 rui" ^^an^e P 1 annifUN P-Ji3J. S^xnta Nbnlca, ^al,^ Thh iland Corp,, 
Miiy, 196b, i>. 10. ' ' ' 

Several items tor the iol lowing guidelines were taken Irom 
Costln>; Guidellnt .. lor Dtjigrtment of Delense Cost- Effect Iveness Stud 
les . Washington, i), C, : Office ot the Assistant Secretary ot 
Defense, Resource Analysis Division, May, 1966. 

7ln exainining research i rora the. context af a teaching progr)im*s 
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uulpuL, Liifci- |JoifUs can bu ukidc: 1. \)y ri'$ijarcli rtiiiuifin^ lium 

ihv ptogtaui's usual opi- ral ion is periplicral in iialuri' and is an 

indirect rcsulL oi ^aicl program's op(?ralion. 2. Uepat i .miu a I 

rejut-arcli is, in iiDSt cas^-s, concJu l ( il undt-r scparalt^ auspices 1 rom 

a teaching program's couise content. i. Il.a program spt'cili* illy 

has research i»llorls lorniiilly ilescrihec! in its plan, any reseai^lj 

(output attributed directly tit) that program should-bt? counted as part 

ol tht pn^graiiu out put ; in turn, such research output' niusX also be 

considered in com[)ili{ig the program's input or^osts. In the. third 

instance, linear^^^<^)grai.iu.ing can he Used in allocating program tiim^ 

and resources betv;een teaciiing activities and research. 

- 0 

As f urtiier note, studt^nts should be considered a part oi the 

input, nax il tliey are includt»d as a aost ^ the depart inentA*l budget. 

# * 
Vi)i. example, in a work-stu<Iy program many students may receive^ part 

oL their wag(.'S 1 rom deiiartme/ita I tunils and thus must be so counted 

in costing a department ' ,s resourc<»s. 
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